Abstract -The Hadron Calorimeter of the ATLAS spectrometric complex is a principal part of the whole setup. This paper describes the developed concept and methods for the controlled construction of a steel nuclear calorimeter absorber which provides calorimeter assembly on the surface and in the underground experimental hall meeting the required design tolerances.
INTRODUCTION
The ATLAS collaboration has been completing preparations for a multipurpose experiment to investigate proton-proton interaction at 14 TeV at the Large Hadron Collider (LHC), European Organization for Nuclear Research (CERN), Geneva.
One of the basic parts of the ATLAS setup ( Fig. 1 ) is the hadron calorimeter [1, 2] with the so-called honeycomb structure (Fig. 2) : the scintillating plates (tiles) are installed in the steel absorber and are read by spectrum-shifting optical fibers. The tiles are situated in the plane perpendicular to the direction of colliding beams [3] .
The hadron calorimeter consists of three sections: the central one (barrel) and two additional ones (extended barrels); each section is assembled from 64 wedge-shaped modules. The length and mass of the module are equal, respectively, to 5.6 m and 20 t in the barrel part of the calorimeter and 2.8 m and 10 t in the extended barrels. The module is constructed from submodules installed with the designed linear and angular precision on the common base (the straight strong girder). The number of steel plates (nuclear absorbers in the calorimeter) was about 600 000; the manufacture of 300 000 of them was controlled by JINR [4] .
Special new production departments for the assembly of submodules and modules were developed and created by collaborating organizations [5] . Submodules were assembled in Dubna, Argonne, Barcelona, Valencia, Chicago, Urban, Prague, Pisa, and Protvino and modules were assembled in Dubna, Barcelona, and Argonne; then they were sent to CERN.
The supports for the motor transportation of easily deformable (in the narrow part) 20 t modules designed and manufactured at JINR provided the safe delivery of these modules to CERN without damage.
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The lifting-rigging equipment specially developed in Dubna provided complex spatial manipulations with submodules and modules both during manufacture and barrel assembly and throughout multiple precise and safe displacements of the modules at CERN at all stages of ATLAS construction. The use of the special traverse was an original decision which has no analogues in lifting large-scale heavy objects assembled with high precision into an "output" article.
In mid-2002 all 65 units of 5.6-m modules for the barrel of the calorimeter from Dubna, as well as 65 units of 2.8-m modules for the extended barrel of the calorimeter (the so-called extended barrel C (EBC)) from Barcelona, were delivered to CERN. The assembly of the modules for the other extended barrel of the calorimeter (barrel A (EBA)) began in Argonne (USA) later, and the last modules were delivered from Argonne to CERN at the end of 2002.
The assembly of a full-scale calorimeter with a total mass larger than 2500 t is unique with respect to the complex scientific and technical task of constructing the large-scale research equipment. In mid-2002 a 1 This was proven by control metrological measurements at CERN.
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